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(57)Abstract: 

PURPOSE: To obtain the subject improver containing a p-lactoglobulin as an active ingredient, 
having effect of reducing a serum neutral fat and liver neutral fat and effect of suppressing 
accumulation of body fat, capable of ingesting as stationary state at a low cost in daily eating 
habits. 

CONSTITUTION: This improver contains p-lactoglobulin (p-Lg) as an active ingredient A whey 
protein concentrate obtained by concentrating a whey protein, a separated material of whey 
protein, etc., can be used as p-Lg. The improver has preferably a food shape comprising a 
protein containing >15wt% p-Lg, a lipid, vitamins and minerals. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS — — — 

[Claim(s)] . 
[Claim 1] The lipid metabolism improvement agent which makes a beta lactoglobulm an active 

[Claim 21 The lipid metabolism improvement agent according to claim 1 which a lipid metabolism 
improvement becomes from controlling reduction of blood serum neutral fat, reduction of liver neutral 
fat, and are recording of body fat. ♦ n f 

[Claim 3] The lipid metabolism improvement agent according to claim 1 or 2 which is the gestalt ot 

food 

[Claim 4] The lipid metabolism improvement agent according to claim 1 to 3 which consists of the 
protein containing a beta lactoglobulin, a lipid, sugar, vitamins, and minerals. 

[Claim 5] The lipid metabolism improvement agent according to claim 3 or 4 which comes to contain a 
beta lactoglobulin 15% of the weight or more per protein. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Induslial Application] This invention relates to the lipid metabolism improvement agent which makes 
a beta lactoglobulin an active principle, and its utilization. It may be the gestalt of pharmaceutical 
preparation or may be the gestalt of food, and if the lipid metabolism improvement agent m this 
invention is used with the gestalt of food, since it can be taken in in everyday eating habits, its 
effectiveness of a lipid metabolism improvement is also remarkable. 

[Description of the Prior Art] Cow's milk is a source of protein most used for th e large quantity as food, 
a^d the principal components of the milk serum protein contained in it are alpha-lacta bumm (henceforth 
Xha-La) and a beta lactoglobulin (henceforth beta-Lg). On the other hand, the principal components of 
K protein of human milk are alpha-La and lactoferrin, and beta-Lg does not exist m human 

milk Therefore, for the Homo sapiens suckling, beta-Lg is a foreign protein and is set to one ot the 
Susat vfagLte of allergy to milk. When manufacturing the modified milk for sucklings from this using 
milk Sum protein, in order to make the milk-serum protein composition of human milk resemble, it is 
said that being removed is desirable as for beta-Lg in milk serum protein. Thus, these are very little, 
although it is used for manufacture of confectionery, processed meat, or a pan etc since beta-Lg 
removed from milk serum protein has properties, such as emulsifiability, foamabrhty or g^on nature. 
Moreover, most nutritional examination at the time of carrying out the ingestion of beta-Lg so much is 
not carried out, but it is the nutritive value (J. Dairy Sci., 57,665 (1974), Symp S wed.Nutr.Found., and 
13 116 C19771) slightly. It is extent it is reported that the operation (JP,6-165655,A) which reduces 
serum cholesterol is, id even if beta-Lg calls it an unused resource, it is not an overstatement. 
r00031 On the other hand, the calorie which is called period of sumptuous lifestyle recently, is in the 
nclination for the amount of intake calories to increase to the amount of consumption calories, and was 
SS^pStaously is accumulated as a fat into body fat, skinfold thickness, or liver. These things are 
also social problems although there is the adult disease which especially are recording of a fat causes 
SSS^andS caused by it for man of persons of middle or advanced age, for example, hypertension, a 
fatty Ever, hepatitis, or liver cirrhosis. From such a background, various kinds of ^ m et^ 0 lism 
improvement agente are proposed. For example, the thing (Patent Publication Heisei No. 806970 [ one 
to 1 official report) which makes an active principle what hydrolyzed and obtained the thing (JP,1- 
242529 A) the protein, or the protein inclusion which makes a 4'-galactosyl lactose an active principle 
from mep^otease or the acid, or the thing (JP,56-147717,A) which makes trapidil an active principle is 
known. 

[Problem(s) to be Solved by the Invention] As mentioned above, since it is what extracts and uses for 
£ 2 of a natural product what exists in a minute amount very much or is compounded chemically, 
cost becomes high, and the conventional lipid metabolism improvement agent has the problem that it 
cantot tTe m dfily in the usual eating habits. In everyday eating habits, this invention persons came to 
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complete a header and this invention for the effectiveness being in beta-Lg, as a result of examining the 
lipid metabolism improvement agent which can be taken in as an ordinary state by low cost. Namely, 
this invention aims at offering the lipid metabolism improvement agent which can be taken in as an 
ordinary state in everyday eating habits. 

rMeans for Solving the Problem] This invention is a lipid metabolism improvement agent which makes 
beta-Lg an active principle. Moreover, this invention is a lipid metabolism improvement agent which 
consists of controlling reduction of blood serum neutral fat, reduction of liver neutral fat and are 
recording of body fat. Moreover, this invention consists of making the above-mentioned lipid 
metabolism improvement agent into the gestalt of food. Moreover, this invention consists of the protein 
with which the lipid metabolism improvement agent made into the gestalt of the above-mentioned food 
contains beta-Lg, a lipid, sugar, a vitamin, and a mineral. Moreover, this invention consists of the lipid 
metabolism improvement agent made into the gestalt of the above-mentioned food containing beta-Lg 
1 5% of the weight or more per protein. 

1-0006] Hereafter, this invention is explained to a detail. Although the milk-serum protein concentrate (it 
is called Following WPC) and the miUc-serum-protein separation object (it is called Following WP1) 
which condensed milk serum protein can also be used as beta-Lg which is the active principle of the 
S^SnSSS«ov««S agent of this invention These WPC(s) and WPI(s), and the whey which is 
the raw material are used further. The by-product which contains beta-Lg generated m case the high 
concentration alpha-La content WPC (henceforth high alpha-LaWPC) and the high concentration alpha- 
La content WPI (henceforth high alpha-LaWPI) which contain alpha-La in high concentration are 
manufactured in high concentration can also be used, as the approach of manufactomglngh alpha- 
LaWPC and high alpha-LaWPI - a part for the film - there are a drawmg technique (JP 4-207 57 A 
JP 5-236883 A JP 5-276876,A), a fractionation method (publication-number No. 330252 otticial report) 
by'the ion exchanger, etc., and the by-product of alpha-La by which fractionation was carried out by 
these approaches can be used. Furthermore, beta-Lg used in this invention may be the hydrolyzate by the 
enzyme About the activity gestalt, it is desirable to make it the gestalt which is in a liquid, powder, a 
grain, the shape of a slurry, and a proper condition, and is easy to use it at a subsequent process m 

rOoSl^lthoTgh the lipid metabolism improvement agent which makes beta-Lg of this invention an 
active principle can be used also with the gestalt of pharmaceutical preparation, such as a granule 
liquids and solutions, and drinkable preparations, it is most desirable to make it the gestalt of food I m 
everyday eating habits, so that it can take in as an ordinary state. When making it the gestalt of food, it is 
desirable to constitute the protein containing beta-Lg, a lipid, sugar, vitamins and minerals as a 
principal component. And the content of beta-Lg is made to contain 15% of the weight or more per 
protein Thus, the food containing beta-Lg of obtained this invention can show high nitrogen utilization 
effectiveness, and can aim at a lipid metabolism improvement of reduction of blood serum neutral tat, 
reduction of liver neutral fat, control of are recording of body fat, etc. further. 

T00081 As protein used for the food of this invention, although you may be only beta-Lg concomitant 
use with other protein is also performed and the gestalt of a peptide or ammo acid is sufficient as them. 
As protein which can be used together with beta-Lg, although there are milk protein, egg protein, 
soybean protein, etc., it is indispensable to contain beta-Lg 15% of the weight or more per protein As 
sugar there are the starch usually used for food, fusibility polysaccharide, a dextrin, sucrose, a lactose, a 
maltose, grape sugar, an oligosaccharide, a dietary fiber, etc. Moreover, although it is not sugar m order 
S give sweet taste, an artificial sweetener like Aspartame etc. can be used. As long as it is the fats and 
oils of the animals-and-plants origin and the fats and oils with which it can present edible from those 
judgment oils, hydrofined oil, and ester interchange oil further, such as butter, lard fish oil, soybean oil, 
palm oil, safflower oil, rapeseed oil, and palm oil, as a lipid, you may be what kind of fats and oils. 
Moreover, as vitamins, according to the object, a kind or more than it is chosen suitably, and it is 
blended out of vitamin A, B, C, D and E, K, a biotin, an inositol, a choline, carnitine, etc., for example. 
And as minerals, calcium, magnesium, a potassium, sodium, Lynn, chlorine, iron, copper, zmc, a 
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selenium manganese, iodine, etc. can be mentioned, out of these, a kind or more than it is chosen 
suitably and it is blended. In addition, food which contains beta-Lg obtained by doing m this way, and 
has a lipid metabolism improvement function can be made into the shape of a solid-state, and the gestalt 
which powdered or liquefied * * tends to use suitably. 

[0009] The lipid metabolism improvement agent which makes beta-Lg of this invention an active 
principle or the food which gave the lipid metabolism improvement function can also be used as the 
diet for lean figure, the adult disease prevention for persons of middle or advanced age, and an object tor 
muscular build-up for sport players. Namely, since beta-Lg has the effectiveness of improving the lipid 
metabolism of high nitrogen utilization effectiveness being shown and controlling reduction of blood 
serum neutral fat, reduction of liver neutral fat, and are recording of body fat As me adult disease 
prevention for the persons of middle or advanced age from whom the dietary therapy of hyperlipemia, 
the diet for lean figure, and are recording of skinfold thickness or liver neutral fat pose a problem, and 
an object for muscular build-up for sport players By taking in with the gestalt of pharmaceutical 
preparation, or the gestalt of food, makeup of protein can be performed promptly, blood serum neutral 
fat can be reduced to it and coincidence, and liver neutral fat can be reduced, and are recording of body 

fat can be controlled. . . , . , 

[0010] The lipid improvement agent of this invention is used for below, and the example ot a trial which 

checked the effectiveness is shown. 
[Test Example(s)] 

[The example 1 of a trial] , ... 

The Wistar system male rat immediately after nitrogen utilization efficiency test ablactation (20 ages m 
dav 1 5 animals) was divided into three groups, and the nitrogen utilization efficiency test was 
performed. Feed made three sorts, casein, WPC, and WPC (henceforth high beta-LgWPC) that contains 
beta-Lg in high concentration, the source of protein, and adjusted the nitrogen content to 1 .6g/100g, 
respectively. In addition, the protein content of each source of protein was contained 90% of the weight 
or more per solid. Moreover, in WPC, beta-Lg was contained 45% of the weight per solid (50 A , of the 
weight per protein), and beta-Lg was contained in high beta-LgWPC 90% of the weight per solid (100 
% of the weight per protein). These powder feed was made to take in for 28 days, and a protem 
efficiency ratio (PER), biological value, and net protein utilization (NPU) were measured. The result is 
shown in a table 1. In addition, PER, biological value, and the measurement principle type of NPU are 
as follows. 

The PER= (body weight gain g) / protein intake (g) 

PER - protein intake - (-- it is the body weight gain (g) of per g), and the productive efficiency of the 
body constituent by intake protein is meant. As long as there is no remarkable change m body 
composition, it can evaluate also as effectiveness over the increment in body protein m content. And it is 
also the description to calculate PER from a long-term weight change. 

Biological-value ={I-(F-F0)- (U-U0)}/{I- (F-F0)} the above-mentioned notation which are xlOONPU- 
(I-(F-FO)- (U-U0)} / 1x100 I; intake nitrogen volume, F; stools nitrogen volume, U; the amount bU ot 
urinary nitrogen ; The amount of metabolic nitrogen (nothing the amount of protein **** nitrogen 
volume x experimental plot feed intake / non-protein division intake) 

U0 ; Endogenous nitrogen (nothing amount of protein division urinary nitrogen x experimental plot 
average weight / non-protein division average weight) 

It comes out Biological value and NPU were calculated by the parallelism by nitrogen balance. 
Biological value is the value which shows the utilization factor in the living body after proteinic 
absorption and is an index value which has more nearly linear relation with a metabolic turnover in the 
living body NPU shows the rate that intake protein is held at body protein, and is evaluated as a 
utilization factor of the intake protein to maintenance of body configuration protein and the sum total ot 
increment. 
[0011] 
[A table 1] 
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[0012] WPC and a high beta-LgWPC administration group showed the high value intentionally also in 
PER biological value, and which item of NPU compared with the casein administration group and it 
was admitted that high beta-LgWPC showed high nitrogen utilization effectiveness to WPC and an EQC 
so that clearly from a table 1 . 

[00131 [The example 2 of atrial] . 

The Wistar system male rat immediately after measurement test ablactation of a blood serum and liver 
neutral fat concentration, and the accumulated dose of body fat (20 ages in day, 1 5 animals) was divided 
into three groups. Feed made three sorts, casein, WPC, and high beta-LgWPC, the source of protein, and 
adjusted the protein content in feed to 20g/100g. In addition, the protein content of each source of 
protein was contained 90% of the weight or more per solid. Furthermore, in WPC, beta-Lg was 
contained 45% of the weight per solid (50 % of the weight per protein), and beta-Lg was contained m 
high beta-LgWPC 85% of the weight per solid (90 % of the weight per protein). Moreover soybean oil 
was adjusted into [ lOg/lOOg ] feed as a source of a fat. These powder feed was , made to take in for 28 
davs it collected blood from the caudal vein after intake on 7 or the 14th, and the neutral fat (TG) 
concentration in a blood serum was measured. Moreover, it slaughtered by the exsangumation under 
anesthesia on the 28th, and liver and a perimeter [ kidney ] fat were extracted. It is Folch after the blood 
which collected blood measures blood serum TG concentration and liver measures weight. By the 
approach, the lipid was extracted and TG concentration was measured. Moreover, the perimeter 
[ kidney ] fat measured weight. Each result is shown in a table 2. 
[0014] 

fs^-<ym WPC3# ?S£t-LgWFCl* 



rtHgrf-TGOiig/dD 

1 4B| 

2 8 B B 



120+11* 
116±L2* 
125±L4' 



115± 8" 
10S±12 k 
119± 8" 



BO+10" 
75±ll* k 
77± B** 



BfBE*TG(mfi/B SfW 35±10' 32±12" 10± 8* b 

■jffHfflflgflfgjftCe) 4.5±l. I * 3.2±1.0 b 1.7±1.8 ■ 



•• * IS— *> Cp<0. 05) 

[001 51 A table 2 shows that a high beta-LgWPC administration group shows a low value for blood 
serum TG concentration, TG concentration in liver, and perimeter [ lddney ] fat weight intentionally 
compared with WPC and a casein administration group. Having had the effectiveness which high beta- 
LgWPC reduces a blood serum and TG concentration in liver, and controls are recording of body tat 
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from the above thing was admitted. 
[0016] 

[Example] Hereafter, the example of this invention is shown. 

Example 1 (preparation of high beta-Lg content constituent) WPC(beta-Lg is 55 % of the weight per 
protein)10kg was dissolved to 5% of the weight with pure water, and UHT heat-treatment was 
performed for this solution for 5 seconds at 120 degrees C. It cooled at 50 degrees C after heat- 
treatment, the membrane process was carried out by UF film of molecular weight fractionation 
100 OOODa and 90kg permeate liquid and 20kg concentration liquid were obtained. In addition, in 
alpha-La beta-Lg exists in a permeate liquid side at high concentration at a concentration liquid side. 
This concentration liquid was freeze-dried and 6.9kg (beta-Lg is about 80 % of the weight per protein) 
of high beta-Lg content WPC was obtained. 

TOO 1 71 452g of wheat flour, 2g of sodium bicarbonate, 2g of salt, vitamins, and 2g of minerals were 
respectively added to WPC(beta-Lg is 85 % of the weight per protein)180g (153g content of beta-Lg) of 
the high beta-Lg content obtained in the example 2 (preparation of food) example 1, and it mixed. 
Independently, 180g [ of whole eggs ], 200g [ of sugar ], and butter 12g was mixed, and the 
aforementioned mixture and the perfume of optimum dose were added, and it again often mixed. Mold 
omission of this mixture was extended and carried out, it burned in the toaster oven, and Cookie-like 
food was obtained. In addition, beta-Lg in this food was about 1 5 % of the weight per protem 
[00 1 81 WPI (beta-Lg is 90 % of the weight per protein) of the high beta-Lg content obtained by the 
same approach as example 3 (preparation of food) example 1 was processed by the trypsin (Sigma) and 
it considered as hydrolyzate. 330g of wheat flour, 2g of sodium bicarbonate, 2g of salt, vitamins, and 2g 
of minerals were respectively added to 170g (it contains by 153g of beta-Lg) of this hydrolyzate, and it 
mixed. Independently, 200g [ of whole eggs ], 264g [ of sugar ], and butter 20g and lOg of vegetable oil 
and fat were mixed, and the above-mentioned mixture and the perfume of optimum dose were added, 
and it again often mixed. This mixture was extended, and it put into the mold, it burned m oven, and 
baked confectionery-like food was obtained. In addition, beta-Lg in this food was about about 16 /o ol 
the weight per protein of food. . 
[0019] WPI (beta-Lg is 90 % of the weight per protein) of the high beta-Lg content obtained by tne 
same approach as example 4 (preparation of pharmaceutical preparation) example 1 295g (266g content 
of beta-Lg) Water soluble vitamins (vitamin-Bl , B-2, B6, B12 and C, niacin, a folic acid, pantothenic 
acid, a biotin, a choline, inositol) 2g, Minerals (a calcium carbonate, potassium chloride, magnesium 
sulfate, sodium ferrous citrate) 2g, The purification soybean oil which dissolved 2g (vitamin A, D and E, 
beta carotene) of fat soluble vitamins, Respectively safflower oil as 40g of lactoses, and a binder as Ig 
and an excipient And alpha-corn-starch 20g, Carboxymethyl-cellulose calcium 15g was added as 
disintegrator 60g of purified water was added to 2g of magnesium stearates as lubricant, and it kneaded, 
and was made granularity by aeration type desiccation (for 40 degrees C and 50 minutes). Furthermore, 
by the wet granulation compressing method, the tablet was tableted and the diameter per one lock of 
10mm and the 380mg tablet were obtained. In addition, beta-Lg in this tablet was about 60 /o ot the 

[00201 WPC (beta-Lg is 85 % of the weight per protein) of the high beta-Lg content obtained by the 
same approach as example 5 (preparation of milk powder) example 1 60kg (51kg content of beta-Lg), 
and 30kg of lactoses, 10kg [ of cane sugars ] and dextrin 86kg is dissolved in 1000kg warm water, this - 
water soluble vitamins (vitamin-Bl , B-2, B6, and B12 and C --) Niacin, a folic acid, pantothenic acid, a 
biotin a choline, an inositol, and 2kg (a calcium carbonate, potassium chloride, magnesium sulfate, 
sodium ferrous citrate) of minerals were added respectively, and the mixed dissolution was carried out. 
10kg of preparation fats which dissolved fat soluble vitamins (vitamin A, D and E, beta carotene) in this 
was added, and it homogenized. The obtained solution was sterilized and it condensed wife the 
conventional method, and it dried and 200kg of milk powder was obtained. In addition, about 3 J8g / 
100ml of beta-Lg (inside of milk powder about 25 % of the weight) were contained in the modified milk 
which dissolved in warm water and adjusted milk powder to 15% of rates of a solid. 
[0021] 
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[Effect of the Invention] This invention is a lipid metabolism improvement agent which makes a beta 
lactoglobulin an active principle, and the pharmaceutical preparation and food containing tins show high 
nitrogen utilization effectiveness, and do so the lipid metabolism improvement effect which controls 
reduction of blood serum neutral fat, reduction of liver neutral fat, and are recording of body fat further. 
Especially when it is made the gestalt of food, since it becomes food like the diet food for lean figure, 
the adult disease prevention food for persons of middle or advanced age, and the muscular build-up food 
for sport players and can take in as food in everyday eating habits, the effectiveness is also remarkable. 



[Translation done.] 



I 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/31/2006 



C19}B*BNMtir (jp) (12) £t H J|% ^ ^ (A) (lDMHIV&n** 

#^¥8 -259461 

(43)&WB ¥(88^(1996)10^8 8 



(51) IntCl. 6 




F I 




A 6 1 K 38/16 


ADN 


A 6 IK 37/04 ADN 


A23L 1/305 




A2 3L 


1/305 








7&M£ M«n0ft5 OL (± 5 JO 


(21>fflSi#4f 


«WPFr-85775 


(7i)HiaA 


000006699 












^7¥(1995)3 ^24H 












m 














{72mmm 


-909 

#FB3 IE 











(54) mtxm*sm 



(57) [g£>] 



C2) 

1 

[utmm 3 ] -Mffaommx'^ &m$m i s 2 ia« 

ft. HIM. *§ff, t*£5>3S. fc±0*3*vJVSJ;D^ 10 
[0 0 0 1 ] 

ox. flia«ai3c#©^f*feii^-c*s 0 

[0002] 

5) L&-=yt> hifnzf'jy (KT(3-Lg<!:U5) t? 

—-ft. AfL©fL?t^fiK©^S^«, a-La-?> 
7?l-7x'J >-C* K> . /3 - L g fc£A? L(t t,& 
t>. iot, b ^fLJlCct-,ri8-Lg»M«MeSt , 30 

&n. ^r^^-owmmwo — :><t stress. 
m-zms. A#L©fLffsasffl^c£<Ks#sfcsf> 

£©%Mi,tt,^fca, sit-. mm&. &&i>4*'-c 
ccasrai*. /3 - l g zgrMicmnmm l fcs§-£ 

3?#ffi O ■ Dai ry Sci . , 57 , 665 (1974) , Symp . Swed . Nutr . 
Found. ,13,116 (1977)) -^jfilTff n UX^CJ — Jl^ffiSS 
•e-SfPffl (ItlUPPe - 1 6 5 6 5 5) fCO^TfB^gtl 
•C^SaKt?*?). /3-Lg«*fiJJl©»?Sit,^-Cfe 

[0003] mzim-&(DmRtwt>ti. im% 

©AfcioTll»»©*Sttt, I3»©«HK&»). *fc* 50 



#53^8-2 59 46 1 

2 

mm. urn. c*i/&©ct 

1 -242 52 9^<2r$I) , ^a«£fctt^Bftt?Wt! 

jm-t?z&<D mmw-i - 8 o 6 9 1 omsm) . h 
14771 7#&#) f*saenti,»5. 

[0 004] 

iMt«W3sc«w«, 35*sw«c t: < astc#a-r £ «> © 

Tftfofc. *^HJ«. HS©Jk£ 

flWSC i*aK)it--5fe©-C*5 0 
[0 00 5] 

jW»*ttlfilJSF©fiK. » »*ttfllM©f«*J J: WfliJtS 

SEfc. ±f3©Hi®ftll^#»J=&^p n n©?F^J{C 

«c i/ fcm wfwswwi**. (3 - l g *^*-r a® . 
(3-Lg^iai^fc? 1 bmm%&±^mr^ctii> 

[0 006] «T. *WM*WMmm-?Z>* *^BJcd 

?tsesf£?«L;fcsyisaM?!t» (jarwpci^ 

5) mWMBS^Sfltl (OTWP I *fflt»5 
Ci!>T-t5*i, CWOTPCWPI, S6(CB, 
^©MW-e*-2,*x-%fU«LT v fS?g££(C a - L a <& 
MtSlSIa-Lat^WPC (HTSa-Laf 
PCil>5) . MSa-LaMWPI («TWa- 
LaWP I itO) *aSi-rSI^{C*JS§ti€.(3-Lg 

a-LaWPC, iaa-LaWP I *M^-T S*j£i L 
■C». e^iffiS (#gg^4 - 2 0 7 1 5 7#&*L #13 
¥5-236883 ^£M. !ftBi¥5 -2768 76^ 
. -f *>3$W*«:J:S#®£ (#MT3 3 0 2 5 



3 

[0 007] *«B8©<3 - L g %W9)l&&t-§r2>mntt 
m-C § & «fc 5 S feMS L 

•s^an. nisi, hk. t-^5>s, *t«tae5*7imt 

Lg©^fi:£. SfifltSfc!) 1 5Hl%«±MS1i 

[000 8] *»W©ftftK:flH,>6ti4aiaSt4 
tt. £ -Le©#-CS> -3 fi©gas?£©# 

littit asA n ^ccfflt»6ti-r«,»-57">^'>. aim 
®&%m. f^Mj>, ». an. asm 

-. MM, XMM, ^"-A?S. -y-r'v^-tt. 

i*3ttSttIlt*tlH £'© «fc 5%iIt**oT <fc 

A. B«. C. D. E. KM. V*?>. 

A\ 3U>, *JiU-3 1 >^©tt>3!P6gWKt£;DT > — « 

;HiL,Tli, *U^A, 

[0 00 9] *^BJ©/8 - L g Mi&it^IUft 

a. k #«¥fttf©j&Ajpr«fr. *j«fc 

DfX S> W ©®Wif?iffl <h t, Til i,> 5 C £ £> T- 
jft?ff*ttfllte©eM. ffFKit>ttflite©ffi«. *J«fcC«*IS 

KF©«a*j«PW-r s i t» o fciii«M#i-a»4 

*-T5©-c. SBiifcffi©^ffi^. «*ffl©^i9 



C3) #1^8-2 59 46 1 

4 

[ooio] «Tfc, $$m<Dis§n&mm&mi>x> * 

mmmi 
io mmm 1 3 

SWLit^©W i s t a r Jfy§ 5 3> h (20 Bfifr. 1 5 
#-»z-f>. WPC, teJ;0'i3-Lg^!gg(Cttr5 

wpc (JKTW/s-Lgwpcit^) ©3a^sas 
»i i/. MBRsa**ti-e*i i . 6g/ioog imm 

Utc. Sc4j. #^aS?ii©^am^fi». @»*fc:?)9 
0SS%JK±#StlTI,^c„ Sfc. WPCiftc«/S-L 
g&mfc&tcV 4511% (gSM*/tD 5 0SJ1%> 
20 iS^-LgWC*(CIW-Lg«4fcD 

9 o*fi% (.m&M&tct) i o oit%) ^*nrt,» 
fc. cn6co»5R»ftt2 8BiaisiR3*. Has** 

(PER) , teACfiEillSfSSWI* (NPU) 

=&SiMLfc 0 ■ew^m** 1 tCSVr. ft*s. PER. 4 

mm. fcj:i>'NPu comiE.ms3$ixT9 a©a «3 r * 5 . 
p e r = #«itttfi ( g ) /m&mmm& ( g > 
p e R», gawsixs: ( g ) &?co (Dtmmam 

r. PERttJBW»a*MaE<fc*>6*8e>*cife«l*ft-c 

»ffl= { I - (F-F. ) - (U-U. > } / {I - 
(F-F„ ) } x l 0 0 

NPU= {I - (F-F. ) - (U-U 0 ) 1/1X1 

0 0 

±ia©iB#«. 

1 ; ^^*S, F ; Sl^jRS, U ; mmSkSi 

F. ; ftWf4S*S (^gaK^S«fix«^EIlW« 

40 Bts/iggaiasi&fi) 

strife. itmmMt^Kimmmtmm^^mm 
xtbh* Npu«, gfmgaM*s»saMtc^sn5 

[0011] 
50 [* 1 ] 



5 



C4) 

per, &<aH3, &&&N?v<zmjmm 



ti¥8~25946 1 
6 



PER 
NPV(%> 



3.2±0. 1 * fc 
80.2+5.4 * fc 
79.5±5.2 * w 



3.B±0.2 > 
90.2±S.4 k 
8B.l±3.6 * 



3.5±fl.l » 
9L2±4.7 * 
88.3±3.8 * 



- *H-«#fe«-t3teRIWC#aES* 0 Cp<0.05) 

[0 0 1 2] *l*&«6*»&J:5fc:. WPC, *5<ttf 10* 511% (Sa»*fc9 5 011%) iS/8-L 



W»cWlr*«*5*U £fcv l^-LgWPdi v WP 

[ooi3] mmm.2 ) 



gSfLemcDW i s t a r mitr? (20 Blfr, 1 5 
E) *3fffC»tffe. MB, #*kV>, WPC V teJ: 
OT«/3-LeWPC©3«*saHiH<fcb, flfW£>g 

ai^2 0g/ioogrsiiL/c 0 arte, 
n>fc 0 §&fc, wpc**c»/3-Lg#B^*fct)4* 



20 



8rWPCcp{CBfi-Lfir3&sH»*ft:5 8 511% (SB 

»*>fco 9 omm%) ^&tix:i>tc 0 ttc $mmt l 
r^ffi*iafwi o g/i o o g^cpiSL/c 0 cne> 

©»5fe«WH-*2 8 85K«7 , 1 

K#0iM:Q&ifiLU jfiLrf*o*ttliM (TG) ?!St£« 

LfclWRBjBL»TG«Be*«DeL/, flflttll^IEl 

[0 0 14] 
[*2] 



^i9-LgWPCi 



jfajfrfrTGCrcg/dl) 
70S 

1 4HS 

2 8 B9 



120±11» I15± 8 h B0±10* h 
116±12* I03±12 fc 75±n* b 
125±L4" 119± 8* 77± 8* k 



fffifofrTGOog/g fffgQ 85±10* 82±12 1 ' 10± 8* h 

wmmmss-gLmiCg) 4.s±li • 3.2±i.o * i.7±i.s * b 



- b ra-E**» bfcwwtfsrssi* *> Cp<o. os> 



[0 0 1 5 3 *2*6, SkmTGtm. JOTI*TG?1 
■^Wtt, WPC*sJ:CK^-tf^>jft^B5ctt;^r, «Ste 

[0016] 

(W/s-Lg^wfflj^ftcDpM) wpc (aajr*fco 

£ - L s ifi 5 5 M% ) 1 0 kg**feJcfCT 5 SS%fc*g 
JSU COii^l 2 0 B CT5?M UHTjflfc^* 



0.. 00 ODaOUFKrlWffifflU 9 0 kqCDMSffit 
2 0 kg^«M£f#fc 0 &4b\ a - L a »3tiHKilKc. 

timmu* ^-LgMwpc^6, 9kg csa 

IM3-Lg»8 0ii%) »tc 0 

[0017] mmffl2 

WPC (gfiI^cDiS~Lg^85it%) 180g 
(iS-Lg 153 gr^W) tC/J^»4 52 M#2 
gf. ftfi2g t 43cfce?5*^l«£S*2 
gflJ^rffl^L^o SilCC, ^Pl 80g, 8*2 0 0 
sr. 2 g*»^U iWB<D»^», te* 



zmmomteto*. x w& «t < m& o it. c om^m^ 

*-tt©^ a a p^f/c„ fete. C©jltn a a '*l© / 3-Lg«S 

&m.mc*)m\ 5mM%x&-??c„ 
[ooi8] mum a 

(■et&comm) wt«i tmm^mxmhntcm/3 - 

LgMCWI (gai*?ct)|3-Lg*9 011 
%) €rh >;^V> (S i gmatt) xmrnhw^^mm 

t utc a c ©&*#«* no s (^-Lgi53gii 

'h»3 30 gl MW2 g. «fi2 g. b' 
fc„ glJtC. £0132 OOg, 5j!sfi2 6 4g > /^-2 0 

is^mmmmi o g^s^-u ^©t^m & 
^gE«L> jgta^n, zfytpxm^x, ■mm*®. 

[0 0 19] §SStfeM4 

(§WJ©I1S> HJtCTl iW«a*ftX?»6tifc?lF/8 - 
LgMCWPI (Slfil*fc?)(3-Lg*!9 0W& 
%) *2 9 5g (/3-Lg266 gtf) , *?§14fc*£ 
(tf#S>B a . B, . B, . B ajl C. :MT 

E, /3-#a^» 2 g£«t?U;Mi«*s?iiK fc\fc£>* 

^^^-tt^ig, mmtvxwt&Ao m 

^PJiL.ra-3->X^-?2 0g, flg^JiL-C* 
?-;H2;un— x*jV->^a I5g, yfiRglli 
LTX7'7 l J>lv^-> 1 ?A2 g(Cfif*l*6 0 g£#D 

AjBKto. (4ou 5 ofrm) tcjzvm®. 



(5) #^8-2 5946 1 

8 

U li*fcf3iS10mm, 3 8 0 m g ©g@W=fcf# 
fc 0 C©i£?R|c|3©/3-Lgtt^j6 0Sa%-C , *o 

[0 02 0 ] 5 

(©¥L©1SM> HlfefiJ 1 4H««c*i£-C»6tifci«/3 - 
LgMOWC (»SK*fc»H3-L***8 5*a 
%) *6 0 kg (/3-Lg 5 1 k g^T) 4at3 0 k 
g v faWlOkg. mMJ>86kg*1000 
10 kgCDSItCitll,. Cti«czWStttr*5>« (t"^5 
>B a > B a > B B , B 1I> C. i~ -{ Tisls > MM. t* 

?x>Si-it h WA) 2 hgffli, 
saigas u ?c c ft tt , Bijgtt tr 5? s >m ( tf 5? 5 > 

a. d, e, zmmbtcmmmti i o k 

«fc«34§WU fg»Lr, f&&2 0 0kg£»7fc. fcfc, 
®%*&fctcmBLXm&&l 5J€KHBELfclWm«: 
20 5*/3-Lg*S^3. 8g/100ml (SHW2 5I 

[0 02 1 ] 

jmf?zfmrm&mfflx-*>r>x> cti*£#-rs« 

30 «»©»WJ8SSftia«DJ:5«c*iaiaD. Hfir©;ft£ffi 

©4>t\ &M,kbxmm.xgz>(Dx^(D%)m&mmxs3 

5. 



